Intestinal lactase: maturational excess expression of mRNA over enzyme protein.
The mechanism of decline of intestinal lactase during mammalian development remains uncertain. Despite a major loss of catalytic activity, lactase mRNA appears to persist at detectable concentrations in adult rats. We quantified lactase activity, total lactase protein, and lactase mRNA in rats aged 7, 11, 15, 18, 22, 30, and 60 days using the 7S ribosomal RNA as the developmental control. The active lactase fraction was 0.81 of total lactase for all age groups except 60-day-old animals, in which it declined to 0.60 (P = 0.004), indicating that conversion of active lactase to inactive species contributed to the lower activity in the adult. Northern blots revealed a single discrete 6.8-kb message at all ages. Although lactase activity and immunoprotein decreased coordinately to a minimum by day 30 (20% of the 7-day value), lactase mRNA doubled to a maximum at day 22 and was maintained at 7-day concentrations even in 60-day adults. The lactase mRNA-to-protein ratio was low at 7 days (0.19) but more than doubled (0.50) by 22 days, achieved a fivefold increase (1.0) by 30 days, and persisted at 0.77 in adults. The relative excess of lactase message during maturation suggests that translational or post-translational events may be paramount in the developmental regulation of lactase gene expression.